To the Editor,

The COVID-19 pandemic poses a big challenge to government and public healthcare sectors worldwide. Patients with increased age and pre-existing illnesses have been recognized as populations at risk of infection and severe course of COVID-19 [@bib0005]. It is speculated that SARS-CoV-2 is not only infectious but may also cause multi-organ dysfunctions in humans [@bib0010]. Up to now, there are limited reports on liver function abnormalities during COVID-19 infections. At this point it remains unclear to what extent hepatic diseases should be considered as potential risk factors of COVID-19 severity and mortality.

The available studies that have measured the liver function markers among COVID-19 patients are presented in the [Table 1](#tbl0005){ref-type="table"} . A very recent study included 417 patients reported 76.3% of liver test abnormalities and 21.5% of liver injury among hospitalized COVID-19 patients [@bib0010]. In that study serum levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), and gamma-glutamyl transferase (GGT) were significantly higher in severe patients (ICU admitted) within 2 weeks of hospitalization. The authors observed that patients with elevated liver enzymes in the hepatocyte category had an increasing trend for progression to severe disease course. Serum GGT, a diagnostic biomarker of cholangiocyte injury, was a few folds higher in severe patients [@bib0010]. In another study, AST was elevated in 62% of patients in the intensive care unit (ICU) compared to 25% of patients who were not in the ICU [@bib0015]. The prevalence of ALT and AST abnormalities were observed at least two times higher among severe patients than non-severe patients with SARS-CoV-2 infection [@bib0020]. Moreover, in a study including 1099 patients, more severe patients had elevated ALT levels than non-severe patients with the disease [@bib0025]. Furthermore, in another study, the incidence of AST abnormalities was lower among patients before the onset of symptoms than the patients diagnosed after the onset of symptoms [@bib0030]. Therefore, liver dysfunctions are more prevalent in severe COVID-19 patients.Table 1Prevalence of elevated liver enzymes from different COVID-19 studies.Table 1ReferenceGroupPatients (*n*)% of patients with abnormal liver test[@bib0010]Severe85ALT (82.3), AST (75.3), GGT (72.3), ALP (12.2)Non-severe233ALT (52.2), AST (26.9), GGT (39.1), ALP (10.5)[@bib0060]Hospitalized99ALT (28), AST (35)[@bib0025]Hospitalized1099ALT (21.3), AST (22.2)[@bib0015]Severe1362Non-severe2825[@bib0030]Hospitalized8153[@bib0065]Severe36Not knownNon-severe102Not known[@bib0070]Hospitalized6216.1[@bib0075]Survivors2030Non-survivors3228[@bib0020]Severe30ALT (16.7), AST (26.7)Mild61ALT (8.2), AST (16.4)[^1]

In the previous studies, pre-existing liver conditions have not been outlined, while increased ALT, decreased platelet counts and decreased albumin concentrations at the time of admission were associated with higher mortality [@bib0020], although not all these changes are independent risk factors. It remains unclear yet whether these alterations are an indicator of pre-existing liver disease with a more severe disease course, whether they rather reflect liver failure caused by the virus itself [@bib0005]. A high prevalence of liver test abnormalities in some studies, suggesting that liver injury in COVID-19 patients might be directly caused by the SARS-CoV-2 infection of liver cells [@bib0010], [@bib0035]. Two new studies have shown that angiotensin-converting enzyme 2 (ACE2) is the key receptor for SARS-CoV-2 cell entry [@bib0040], [@bib0045], which is mainly present in the heart and kidney and also expressed at a lower level in other tissues including colon and lung [@bib0050]. SARS-CoV-2 may bind to ACE2 positive cholangiocytes directly and causes hepatic injury [@bib0055], which may partially clarify the contribution of SARS-CoV-2 infection to the liver test abnormalities in COVID-19 patients [@bib0010]. It is also important to mention that other respiratory viruses cause similar elevation of liver test markers, which is thought to relate to hepatic damage from immune interactions involving intrahepatic Kupffer cells and cytotoxic T cells [@bib0035]. Therefore, further investigations would be worth to confirm the association between viral infection and liver failure in severe COVID-19 patients.

It is also possible that drugs used for the treatment are associated with liver damage in severe COVID-19 patients which could explain the large variations found across the various studies. Although, there is no evidence suggesting that liver test abnormalities are completely induced by the drugs used for the treatment of COVID-19 patients. However, it is considered that using of ACE-inhibitors and angiotensin II receptor blockers drugs may also interfere with liver function tests. In a recent study, a high prevalence of liver dysfunction was observed among patients who used ACE-Is/ARBs drugs at hospital admission, although the difference was not significant with those who did not use these drugs [@bib0010]. In the same study, the authors [@bib0010] observed that after admission, using drugs especially lopinavir and ritonavir contributed significantly to liver dysfunctions. These drugs increased the odds of liver injury (OR from 4.44 to 5.03, both *P*  \< 0.01) among patients. In their investigation, the liver biopsy of a patient who died from the disease had elevated liver enzymes that could be partly of the drugs used in treatment, and the observed liver dysfunction may be due to sepsis and shock [@bib0010]. Moreover, the use of antibiotics showed a significant association with liver injury in COVID-19 patients in the multivariate regression model; however, the association was not significant when the inverse probability weighting model was applied [@bib0010]. So, besides possible viral exposure and drug-induced toxicity, immune-mediated inflammation, such as cytokines storm and pneumonia-related hypoxia might be another mechanism of liver damage in COVID-19 patients; further studies should confirm these associations. To reduce the risk, it is important to evaluate the detrimental effects of certain drugs on liver injury during hospitalization of the COVID-19 patients. Patients with liver cirrhosis or liver cancer are at high risk of SARS-CoV-2 infection due to their systemic immunocompromised status. Therefore, it is suggested to care for COVID-19 patients with chronic liver disease with priorities even in the limited healthcare resources. Large-scale clinical studies are needed to identify the causes of liver injury in the severe disease course and the effects of pre-existing liver disease on treatment and clinical outcome of COVID-19.
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[^1]: Severe: patients admitted in the intensive care unit (ICU).
